Lior Silberman’s Math 100

1. ASYMPOTOTICS (4/9/2024)

Today’s Goals.

(1) Welcome!

(2) Power laws, exponentials, and their asymptotics
(3) Asymptotics of sums

(4) Asymptotics of expressions
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Math 100A — WORKSHEET 1
EXPRESSIONS AND ASYMPTOTICS

1. THE LADDER OF FUNCTIONS

(1) Classify the following functions into power laws / power functions and
exponentials: z°, nz'%?, €**, ¢\/z, =2 77, 8.27 f o 3/2,x w4

Power laus; %2, %™ cya- Cx‘ %x'm x5, Ax
Q‘zpahbh"\’ﬂjﬁ x (e‘) A ) , (,_) Y
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(2) Order the following functions from small to large asymptotically as x —
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(b) Extra: add in logz, ev?, (log z)*, loglog z, loéx' Dy
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2. ASYMPTOTICS: SIMPLE EXPRESSIONS

(3) How does the each expression behave when x is large? small? what is =
is large but negative? Sketch a plot
(a) 1 — z* + z* (“Mexican hat potential”)
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